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(57) Abstract 

A cylindrical, fibrous, porous joint spacer is provided, having excellent properties, flexibility of formation, and operability, which is 
intended to be implanted as a prosthesis between bones (8, 9) to be joined together. The joint spacer can be formed from a strip of fabric 
(1), which is comprised of bioabsorbable fibers and made by a knitting, weaving, non-woven or other technique. The fabric (1) is typically 
relatively narrow (e.g. 1 to 10 mm wide) and thin (e.g. 0.1 to 1.0 mm thick), depending on the intended application of the prosthetic device 
to be formed from the fabric (1). The joint spacer is made by wrapping said fabric (1) to yield a cylindrical body (2); and fixing the free 
end of the fabric (1) to the surface of the cylindrical body (2) so formed. The joint spacer can be implanted in conjunction with one or 
more fixation parts (14-', 14"), to hold the joint spacer in place between the bones (15, 16) to be joined. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C&te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/56317 



PCT/EP98/03030 



JOINT PROSTHESIS 



The present invention relates to a biologically active joint prosthesis, 
and a method of its manufacture. 

5 

It is known in the art to use synthetic, elastic, joint implants made of 
non-biodegradable plastics to replace damaged tissue joints, particularly joints 
connecting between small bones in the hands and feet. A typical biostable elastic 
joint prosthesis is composed of a spacer portion, which is positioned between the 

10 bones to be joined, and two elongated fixation portions, which are anchored in the 
bones to be joined. Such an artificial joint is available, for example, from Dow 
Corning, S.A., Valbourne Cedex. France, under the trade name Silastic®. The 
Silastic® implant is made of an elastomer material. 

However, the use of joint prostheses manufactured of biostable 

1 5 polymers, polymer mixtures and elastomers can cause problems for the patient. One 
such problem with biostable joint prostheses is that the operated limb can only 
withstand a set amount of strain following the operation. For example, when a 
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Silastic® joint prosthesis is used to replace a finger joint, the operated hand cannot 
bear a strain of more than 5 kg-force, and over-straining may lead to breaking or 
wearing of the implant forming the joint prosthesis. Another problem of such 
biostable joint prosthesis is that loose particles may be released from the joint 
5 prosthesis, due to wearing, fatigue and/or corrosion, which particles may cause a 
chronic inflammation reaction, e.g., a synovitis, and/or osteological changes in the 
bone. Further, the inflammation reaction may cause tumefaction and pain in the joint, 
often to a degree which requires removal of the joint prosthesis. 

PCT publication WO 96/41596, which is assigned to the assignee of 
10 the present application, describes a biodegradable joint prosthesis that is comprised of 
a spacer part and proximal and distal fixation parts, which are fixed to the bones to be 
joined. A joint prosthesis in accordance with WO 96/41 596 can be implanted in the 
hand, wrist or foot area to entirely or partially replace a damaged joint. The spacer 
part of the joint prosthesis of WO 96/41596 keeps the bones to be joined at a desired 
1 5 distance from each other. The joint prosthesis is fixed to the bones by anchoring the 
proximal and distal fixation parts, respectively, in the two bones to be joined. The 
strength and ductility values of the fixation parts of the joint prosthesis of WO 
96/41596 are chosen to allow bending of the operated joint shortly after 
implantation. 

20 The spacer part of the joint prosthesis of WO 96/41596 is important 

to the function of the prosthesis In order to obtain a desired porosity (typically, a 
pore size of between 50 fim and 1000 pirn), the spacer part of WO 96/41596 is 
preferably formed of a fibrous, three dimensional, partly porous structure of 
biodegradable fibers, which fibers have a typical thickness of between 1 and 300 jim. 
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To produce that spacer part, the biodegradable fibers can be woven or knit or formed 
into a non-woven fabric and, then, folded or wrapped into a three-dimensional, 
pillow-like, porous structure The spacer part of WO 96/41596 can also be 
produced from: (I) a continuous fiber blank using three dimensional weaving, 
5 knitting or twisting techniques, wherein a desired length of the continuous fiber blank 
is cut for each spacer part; (ii) biodegradable fibers which are cut into desired lengths 
and are bound together using a biodegradable binding blank; or (iii) a biodegradable, 
continuous, polymer blank which is treated to produce open porosity therein. 

The shape of the spacer part of WO 96/41596 preferably corresponds 

10 to the space between the bones to be joined by the joint prosthesis. Accordingly , 
that spacer part may have the shape of a pillow, a cylinder, an ellipsoid, (flattened) 
ball, cubic or rectangular prism, or other three dimensional structure which, as well as 
possible, fills the space constructed for the spacer part between the bones to be 
joined. The spacer part of WO 96/41596 is advantageously elastic, and it may not 

1 5 contain any sharp and/or hard edges or angles which could cause mechanical 
irritation of the surrounding tissue. 



According to the present invention, a cylindrical, fibrous, porous joint 
20 spacer is provided, having excellent properties, flexibility of formation, and 

operability, which is intended to be implanted as a prosthesis between bones to be 
joined together. The joint spacer of the present invention can be formed from a strip 
of fabric, which is comprised of bioabsorbable fibers and made by a knitting, 
weaving, non-woven or other technique. The fabric is typically relatively narrow 

3 
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(e.g. 1 to 10 mm wide) and thin (e.g. 1 to 1.0 mm thick), depending on the 
intended application of the prosthetic device to be formed from the fabric. 
Under the present invention, the joint spacer is made by wrapping said fabric 
to yield a cylindrical body, and fixing the free end of the fabric to the surface 
5 of the cylindrical body so formed. The joint spacer of the present invention 
can be implanted in conjunction with one or more fixation parts, to hold the 
joint spacer in place between the bones to be joined. 

The following is a description of some specific embodiments of the 
1 0 invention, reference being made to the accompanying drawings, in which: 

Fig. 1 illustrates the wrapping of a fabric to form a cylindrical body; 

Fig. 2 illustrates the fixing, by sewing, of the end of the fabric to the 
surface of the cylindrical body; 
15 Fig. 3 illustrates the fixing, by glueing, of the end of the fabric to the 

surface of the cylindrical body; 

Fig. 4 illustrates various fabrics that can be used in the present 
invention, wherein each such fabric has a different thickness and/or tightness 
of its fibers; 

2 0 Fig. 5 illustrates a fabric that can be used in the present invention, 

wherein the fabric is made of curled or spirally bent fibers; 

Fig. 6 illustrates a cylindrical body, wherein the cylindrical body is 
thinner at its center and thicker at its outer edges; 

Fig. 7 illustrates the wrapping of a fabric with a glueing film to form a 
2 5 cylindrical body; 

Fig. 8 illustrates a porous cylindrical body, wherein the cylindrical 
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body has longitudinal vertical pores. 

FIGS 9 A to 9C illustrate various arrangements between bones and a 
cylindrical body. 

FIGS. 10A to 10C illustrate a joint prosthesis comprised of a 
5 cylindrical body and fixation pin. 

FIGS. 1 1 A and 1 1 B illustrate a cylindrical body as a partial 
prosthesis on the synovial cartilage surface, located at the proximal end of a tibia. 

FIG. 12 illustrates a prosthesis comprising two cylindrical bodies and 
two fixation parts, wherein a cavity is formed between the two cylindrical bodies. 
3 FIG. 13 illustrates a cylindrical body implanted between two bones, 

wherein the cylindrical body contains a circular fissure to simulate a synovial cavity. 



The present invention relates to an implantable, cylindrical, fibrous 
15 prosthesis, having improved properties and functional characteristics, and a method 

for its manufacture. 

As shown by FIG. 1, the joint spacer of the present invention is 

manufactured from a fibrous fabric 1 that is wrapped to form a cylindrical body 2. 

The size of the cylindrical body so formed is characterized by its diameter "D" and its 
20 thickness "t", as illustrated in FIG. 1 . According to FIGS. 1, 2, and 3, the free end of 

the fabric 3 is fixed to the surface of the cylindrical body, e.g., by sewing with a 

bioabsorbable suture 4, or by glueing with a bioabsorbable polymer melt or solution 

5. 

Manufacturing the cylindrical body 2 by wrapping the fabric yields 

5 
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several advantages over the prior art. The diameter D of the cylindrical body can be 
varied easily and conveniently by varying the length of the fabric used to form the 
cylindrical body. Moreover, the surgeon can easily make D smaller in the operation 
room, if necessary, by opening the fixation (4 or 5) of the cylindrical body, 
5 unwrapping the fabric to the desired point, cutting the unwrapped part away, and 
attaching the new free end of the fabric onto the cylindrical body. Likewise, the 
thickness t of the cylindrical body 2 can be varied easily by selecting fabrics having 
different widths t', as shown in FIG. 1 . 

The porosity of the cylindrical body 2 also can be advantageously 
10 varied in several ways. For example, the porosity of the fabric 1 can be adjusted by 
varying the textile structure of the fabric. The pore size and distribution of the fabric 
1 also can be adjusted by varying the thickness of the fibers used to make the fabric, 
i.e., by using thinner (e.g, 0.1 -10 urn) fibers, thicker fibers {e.g., 10-500 |im) or 
mixtures thereof in the fabric. The porosity of the fabric 1 (and the cylindrical body 
1 5 2) also can be adjusted by varying the distribution and/or the diameter of the fibers 
used to make the fabric. Shown schematically in FIG. 4 are examples of some 
typical fabrics for use in the present invention, having various distributions and/or 
diameters of fibers. In addition to those illustrated in FIG. 4, numerous other fiber 
thicknesses and distributions in the fabric are possible under the present invention. 
20 By varying the thickness and/or distribution and/or orientation of the fibers, and/or 
varying the knitting, weaving or non-woven technique used to make the fabric from 
such fibers, joint spacers can be prepared according to various specifications 
regarding load bearing properties, frictional properties and tissue growth properties. 

As shown in FIG 5, the fibers can be curled or twisted helically before 

6 
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the manufacturing of the fabric 1 When such a fabric is wrapped, the resultant 
cylindrical body 2 is especially porous and elastic The porosity of the cylindrical 
body 2 also can be varied by adjusting the tension applied to the fabric during the 
wrapping procedure. If low tension is used, the wrapped cylindrical body is loose 
5 and soft, and the thickness t of the cylindrical body can be almost the same as the 
width t' of the fabric. If high tension is used during the wrapping procedure, making 
the fabric tighter, harder and less porous, the thickness t of the resultant cylindrical 
body can be made smaller than the width t* of the fabric. Moreover, by varying the 
tension on the fabric during the wrapping procedure, a cylindrical body can be 
10 produced that has a varied thickness and porosity. As an example, when high tension 
is used at the beginning of the wrapping procedure and that tension is reduced 
progressively during the wrapping, a cylindrical body is produced having a middle 
section of high density and low thickness, as is illustrated in FIG. 6. 

The fabric used to make the joint spacer of the present invention can 
15 be manufactured using fibers of a biodegradable polymer, co-polymer, polymer 

mixture or composition, or by combining various biodegradable polymer substances. 
When fibers of various biodegradable polymers are combined to make the fabric 
under the present invention, a joint spacer can be constructed that will degrade in the 
tissue in a non-uniform manner, as the various fibers making up the fabric may have 
20 different degradation rates in tissue Alternatively, such non-uniform degradation of 
the joint spacer in tissue can be achieved under the invention by coating the fabric 
with a biodegradable material having a different degradation rate in tissue than the 
polymer or polymers used to make the fabric 

In the medical, technical and patent literature, a multitude of 
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biodegradable polymers have been identified that are suitable as raw materials for 
making joint prostheses in accordance with the present invention These include, for 
example, biodegradable aliphatic polyesters (cf. t e.g., Vainionpaa, S Rokkanen, P , 
and Tormala, P in Progr. Polvm. ScL 14 (1989) pp. 679-716; U.S. patent Nos. 
5 4,743,257, 5,084,051, US 4,968,3 17, EPO Application No. 0423 155; and PCT 
application No. PCT/FI93/00014); and polyester amides, polyorthoesters, 
polyanhydrides and polyphosphazenes (c/, e.g., C.T. Laurensin et al., J. Bigmed 
Mater. Res. 27 (1993), pp. 963-973). 

When located in a joint cavity, the joint spacer of the present invention 
10 will be covered and/or filled relatively rapidly with connective tissue. During that 

biodegradation process, the joint spacer is replaced by a biological, fibrous tissue. As 
a result, a new, biological, elastic fibrous tissue joint is obtained, which allows 
moving of the joint bones by the surrounding muscles. As the new joint is formed 
during the degradation process of the joint spacer, no foreign particles are released 
15 that are chronically harmful to the patient's system, as can be the case with the so- 
called biostable joint prostheses. Thus, the joint spacer of the present invention 
entirely eliminates the risks of such chronic complications caused by loose foreign 
particles which are possible when using biostable joint prostheses. 

To permit tissue growth within the joint spacer after its implantation, 
20 the cylindrical body of the present invention is advantageously porous, with the pore 
size varying between, e.g., 50 jim and 1000 \xm. The pore size of the cylindrical 
body can be varied, as illustrated above, in accordance with the desired mechanical 
strength of the prosthesis and distance between the bones to be joined. 

In one embodiment of the present invention, the wrapped fabric layers 

8 



SUBSTITUTE SHEET (RULE 26) 



WO 98/56317 PCT/EP98/03030 

of the cylindrical body are glued together, either by coating the surface of the fabric 
with another bioabsorbable polymer having a lower melting temperature than the 
fabric prior to wrapping the fabric, or by using a glueing bioabsorbable film 6 which 
is wrapped with the fabric 1, as shown in FIG. 7. The glueing of the fabric also can 
5 be accomplished using a solution of another bioabsorbable polymer. By using heat 
and/or pressure, the fabric coating or the glueing bioabsorbable film can be softened 
and/or melted to bind the wrapped fabric and form a solid cylindrical body. 
Especially when using the glueing bioabsorbable film as above, it is possible to create 
oriented porosity and/or channels 7 in the perpendicular direction in relation to the 
10 even surfaces of the cylindrical body, as is illustrated schematically in FIG. 8. Such 
oriented pores and/or channels are advantageous where guided tissue regeneration 
(i.e., tissue growth directed in specific directions) is desired. 

Under the present invention, the stiffness, flexibility, surface quality 
and porosity of the cylindrical body can be controlled by annealing the cylindrical 
15 body at elevated temperatures (typically, at a temperature T > T g , where T g is the 

glass transition temperature a fiber component of the cylindrical body), optimally in a 
suitable mold and under mechanical pressure. Annealing and the simultaneous 
mechanical pressure make the cylindrical body stiffer and, if the treatment is done in a 
mold, the form of the cylindrical body can be changed permanently, e.g., the circular 
20 geometry of the cylindrical body can be flattened or its even surfaces can be made 
curved. 

The joint spacer of the present invention performs surprisingly well 
after implantation, whether one or both of the bones to be joined have had the joint 
surface removed. FIG. 9 A shows as a cross-section of joint surfaces of two finger or 

9 
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toe bones, 8 and 9. where the joint surface of both bones has been removed and the 
joint space is filled with a cylindrical body 10 having planar surfaces 10' and 10" 
FIG 9B shows an embodiment where the joint surface is removed only from one 
bone 1 1 and not removed from the other bone 12 to be joined. To accommodate this 
5 situation, one surface IT of the implanted cylindrical body 1 1 can be made concave 
and the other surface 1 1 " can be made planar. FIG. 9C illustrates a case where both 
surfaces, 12' and 12", of the cylindrical body 12 are concave to fit the convex joint 
surfaces of the two bones to be joined. 

The joint spacer (cylindrical body) of the present invention also can be 
10 used as in combination with different types of fixation parts (e.g., one or more pins, 
screws, bolts or rods, alone or in combination) arranged to fix the joint spacer to the 
bones to be joined, as is described in WO 96/41596 with regard to the spacer part 
and fixation parts of that reference. The fixation parts of the joint prosthesis in 
accordance with the present invention are characterized in that they are joined to the 
15 joint spacer to form a fixed and integrated entity, in a manner that the fixation parts 
and the joint spacer together form a flexible joint prosthesis. By way of the fixation 
parts, the joint spacer is kept between the bones to be joined, wherein by means of 
muscular power it is possible to bend the bones to be joined in relation to each other. 

In accordance with the present invention, the fixation parts can be 
20 manufactured of biodegradable polymer, polymer mixture or composition, by using 
melt molding methods, such as injection molding or extrusion, or they can be formed 
mechanically from a polymer blank to achieve the desired form. Self-reinforced 
biodegradable compositions are particularly advantageous compositions for use as 
raw materials in making the fixation parts in accordance with the present invention. 

10 
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Such compositions are known in the art and have been described in publications such 
as U.S. Patent No 4,743,257 and application No WO 99/053 12. Other 
biodegradable compositions may also be used to reinforce the fixation parts in 
accordance with the present invention, wherein the fixation part is reinforced by 
5 fibers, cut fibers, filaments or structures constructed thereof, such as braidings, 
threads, strings, non-woven structures, cloths, knittings etc., which reinforcement 
also is made of a biodegradable polymer, copolymer or polymer mixture. 
Biodegradable compositions for making such reinforcements for the fixation part are 
known in the art, and many such polymers are identified in the references cited 
10 herein. The fixation part of the present invention can also be reinforced with fibers 
made of biodegradable ceramic material, such as bioglass or calcium phosphate (cf. t 
e.g., Vainionpaa, S., Rokkanen, P. and TormaJa, P. in Prog. Polvm. Sci. 14 (1989), 
pp, 679-716). 

Fixation parts in accordance with the invention, which are reinforced 
15 by biodegradable organic and/or inorganic fibers or structures constructed thereof, 
can be manufactured by various methods known in plastic technology, e.g., by 
binding the reinforced structures, at least partially, to each other by bioabsorbable 
polymer, copolymer or polymer mixture (matrix), under conditions in which the 
matrix is in solution (or melted form) and a sufficiently homogeneous composition is 
20 formed from the matrix and the reinforcing agent. Injection molding, extrusion, 
winding, compression molding and other methods all can be used when combining 
the reinforcing fibers or the like and the matrix, and when forming that combination 
into prefabricates and/or implants If desired, the fixation parts of the present 
invention can be porous in a similar manner to the joint spacer, wherein tissue growth 

1 \ 
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takes place in the open porosity of the fixation part from the surrounding tissue and, 
as a result, the fixation part is rapidly locked into its place. 

The implants (joint spacer and fixation part) of the present invention 
may also include various additives to facilitate the processability of the material (for 
5 example stabilizers, antioxidants, or softening agents) or to change its properties (for 
example softening agents or ceramic chemicals in powder form or biostable fibers, 
such a carbon fibers) or to facilitate its use (e.g., coloring agents). The fixation part 
of the present invention also can be constructed of the patient's own fibrous tissue, 
such as tendon or ligament tissues, by manipulating a sufficiently long part of a 
10 tendon or ligament extending from one bone to be joined to the other such bone, in 
such a manner that the joint spacer is placed between the bones and the tendon or 
ligament penetrates the spacer part. 

According to one advantageous embodiment of the invention, the joint 
spacer and/or fixation part contain a bioactive agent or agents, such as antibiotics, 
1 5 chemotherapeutic agents, agents accelerating wound healing, agents inducing the 
forming of cartilage collagen, growth hormones, anticoagulant (such as heparin), etc. 
Bioactive mediums of this type are particularly advantageous in clinical use, because, 
in addition to the mechanic effect, they have biochemical effects (for example, 
accelerating the growth of fibrous and/or cartilage tissue), medical and other effects 
20 in human tissues. 

The fixation part of the present invention can have a rigid or flexible 
structure. A rigid fixation pan typically comprises a rod, bar, screw or pin, which at 
its stem is connected to the joint spacer and whose point is inside the bone to be 
joined. A profiling (such as a screw thread, various scales or steps) on the surface of 

12 
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a fixation part of this type facilitates the locking of the fixation part into the hole 
made inside the bone. An elastic fixation part can be comprised of, for example, a 
cloth ("a veil") that is attached to or part of the joint spacer, and which is fixed (with 
small absorbable pins or a suture) on the surface of the bone to be joined. Such an 
5 elastic fixation part can also be comprised of one or more loops of absorbing suture 
which are used for fixing the joint spacer to the bone to be joined. 

FIG. 10 illustrates a schematic view of one application of the joint 
prosthesis according to the invention, to be used for joining together small bones 
(such as hand and feet bones). 
10 FIG. 1 OA is a schematic figure of the bones 15 and 16, as seen from 

the side, i.e., from a position parallel to the bending direction of the joint, wherein the 
joint provided with a joint prosthesis is straight. 

FIG. 1 OB is a schematic figure of the bones 15 and 16, as seen from 
the side, i.e. from a position parallel to the bending direction of the joint, wherein the 
15 joint provided with a joint prosthesis is bent. 

FIG. 10C is a schematic figure of the bones 15 and 16, as seen from 
above, i.e., from a position perpendicular to the bending direction of the joint, the 
joint provided with a joint prosthesis is straight. 

As shown in FIG 10, a rod-like fixation part 14 traverses a cylindrical 
20 body 14, and the ends 14* and 14 H of the fixation part are located inside of bones 15 
and 16. The present invention can be implanted in numerous other configurations of 
fixation parts and joint spacers (spacer parts), as is known in the art and shown, for 
example, in FIGS. 1-5 of WO 96/41596. 

As shown in FIG. 1 1 A, moreover, the cylindrical body (joint spacer) 

13 
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of the invention can be used as a partial prosthesis on a synovial joint surface 1 7. As 
is seen in the cross-sectional plane a-a in FIG 1 IB, the flat cylindrical body 18 is 
located in a cavity 19 in the cartilage surface 17, on the surface of the bone 20. The 
porous, fibrous cylindrical body 1 8 induces the formation of new cartilage into the 
5 cavity 19 during bioabsorption of the cylindrical body and its replacement with newly 
grown tissue. As a result of this process, a new cartilage surface is created in the 
damaged cavity 19. In one advantageous embodiment, the cylindrical body 18 is 
loaded with chondrocytes or some similar type of cells before implantation. In tissue 
engineering it is known that several types of cells can be taken from the patient, 
10 multiplied under cell culture conditions, loaded into a porous bioabsorbable joint 
spacer (cylindrical body) and implanted into the patient to facilitate the healing of 
tissue trauma or deficiency. 

In another advantageous embodiment of the present invention, the 
prosthesis comprises two cylindrical bodies, which can be located parallel to one 
1 5 another in the joint cavity. In such a configuration, a vertical cavity is left between 
the cylindrical bodies, simulating the synovial joint cavity. As shown in FIG. 12, 
cylindrical bodies 21 and 22 are fixed to bones 25 and 26 with nail-like fixation parts 
23 and 24, so that a synovial cavity-like space 27 is left between cylindrical bodies 21 
and 22. When the patient moves the joint following such an implantation, the 
20 cylindrical bodies 21 and 22 glide in relation to each other and the synovial cavity-like 
space can remain inside the growing fibrous joint. 

In another advantageous embodiment of the invention shown in FIG. 
12, the contacting surfaces of cylindrical bodies 21 and 22, which contacting surfaces 
form the walls of the cavity 27, can be coated with hyaline cartilage cells and/or with 
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growth factors or other bioactive substances (or with another bioabsorbable polymer 
that releases growth factors), promoting the growth of hyaline cartilage or the 
formation of a cartilage layer on the cavity surfaces of the growing joint In addition, 
as shown in FIG. 12, the surfaces of the cylindrical bodies 21 and 22 that are in 
5 contact with the bones 25 and 26 can be coated with bone morphogenic proteins 
(BMP), or with another BMP releasing bioabsorbable polymer to facilitate 
ossification of each cylindrical body 2 1 and 22 into the corresponding bone. 

Another manner of simulating a synovial cavity under the present 
invention is illustrated by FIG. 13 As shown in that figure, a flat hole or circular 
10 fissure 28 is located inside the cylindrical body 29. 



15 
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CLAIMS: 

1. A prosthesis for implantation between bones to be joined, comprising: 
a porous joint spacer made by wrapping a bioabsorbable fabric into a 

5 cylindrical body. 

2. A prosthesis as claimed in claim 1, further characterised in that the 
porosity of the joint spacer is about 50 \xm to 1000 Jim. 

10 3. A prosthesis as claimed in claim 1 or claim 2, further characterised in 
that the porous joint spacer is made by wrapping into the cylindrical body a 
bioabsorbable film that binds with the bioabsorbable fabric. 

4. A prosthesis as in any of claims 1 to 3, further characterised in that the 
15 bioabsorbable fabric is comprised of at least two compounds having different 

degradation rates in tissue. 

5. A prosthesis as in claim 4, further characterised in that the 
bioabsorbable fabric is coated with a material having a different degradation 

2 0 rate in tissue than the bioabsorbable fabric. 

6. A prosthesis in claim 4 or claim 5, further characterised in that the 
bioabsorbable fabric is made from two or more biodegradable fibers having 
different degradation rates in tissue. 

25 

7. A prosthesis as in any of claims 1 to 6, further characterised in that the 
fabric is made from biodegradable fibers having a thickness of about 1 to 300 
[im. 
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8. A prosthesis as in any of claims 1 to 7, further characterised in that the 
cylindrical body has a fixation part for fixing the body to the bone. 

9. A prosthesis as in claim 8, further characterised in that the fixation part 
5 comprises at least one pin, screw, bolt or rod. 

10. A prosthesis as in claim 8, further characterised in that the fixation part 
is comprised of at least one thread, braid or cloth. 

10 11. A prosthesis as in claim 8, further characterised in that the fixation part 
is comprised of part of the cylindrical body. 

12. A prosthesis as in claim 8, further characterised in that the fixation part 
is comprised of a bioabsorbable suture. 

15 

13. A prosthesis as in claim 8, further characterised in that the fixation part 
is comprised of tissue. 

14. A prosthesis for implantation between bones to be joined, comprising a 
2 0 first porous joint spacer made by wrapping a bioabsorbable fabric into a 

cylindrical body and a second porous joint spacer made by wrapping a 
bioabsorbable fabric into a cylindrical body, wherein, after implantation of the 
prosthesis in a patient, the first porous joint spacer and the second porous joint 
spacer are configured to form a cavity. 

25 

15. A method forming a prosthesis for implantation between bones to be 
joined, comprising the steps of: 

a) cutting a strip of a bioabsorbable fabric to a desired length; 

b) wrapping the bioabsorbable fabric into a cylindrical body; and 
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attaching the free end of the cylindrical body to the cylindrical 
body. 
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